As the result of special traffic conditions at a point in Sydney, diesel-powered vehicles are partially segregated in one of 10 road lanes during the peak evening period. Because 
Subsequent studies by Commins, Waller, and Lawther (1957) inside a London omnibus garage, and by Moore and Katz (1960) in railway tunnels in Canada, revealed that concentrations of benzpyrene in the working atmosphere in which actual diesel vehicles were operating were of an order similar to that of the ambient atmosphere in each case. From both of these studies it was possible to conclude that diesel vehicles, presumably well maintained, made a negligible contribution to polycyclic hydrocarbon pollution. However, more 117 recent studies by Waller, Commins, and Lawther (1961) in London road tunnels showed that concentrations of polycyclic hydrocarbons tended to be higher than average atmospheric values, and that pyrene, fluoranthene, 1,2-benzpyrene, and 3,4-benzpyrene concentrations as well as smoke density tended to be more closely related to the density of diesel-rather than petrol-powered vehicles. The present paper reports observations made in The sample pads were extracted for about five hours with acetone in a soxhlet apparatus, the actual time being 
COMPARISON OF DIESEL AND PETROL VEHICLE EMISSIONS
determined by observation of the fluorescence of the condensed liquid in the thimble section. When illumination with an ultraviolet lamp showed this liquid to be free from fluorescent material, the extraction was stopped and all but about 10 ml. of the acetone removed by distillation. The extract was then evaporated on a constant temperature water-bath at 65°C. to 3 ml., when 2 ml. ofcyclohexane was added and the residue evaporated to about 2 5 ml.
The sample was transferred to the top of a 12 x i in.
(30-48 x 1-27 cm.) diameter, 100 to 200 mesh activated alumina column, using a long glass capillary tube fitted with a rubber suction bulb. The alumina contained about 13 % moisture. To prevent the column from being disturbed by eluant, two or three circles cut from glass fibre pad were inserted gently on the top of the column and these were followed by several loose strands of etherwashed 'glass wool'.
Cyclohexane, the main eluant, was run into the column from a cylindrical separating funnel. After the first 12 samples, gradually increasing quantities of diethyl ether were added to the cyclohexane, up to a maximum of 10 %, the rate of addition being determined by the clarity of elution of the various bands down the column. Passage of these bands was followed with a 3650 A ultraviolet lamp, but the time of illumination was limited to about five seconds each time to reduce the possibility of decomposition.
The samples, each of 25 ml., were collected in brown phials attached to a fraction collector turn-table and evaporated on the low temperature water-bath to decrease the ether content to 1%. The spectra of the fractions were then recorded separately on a Beckman DK-2 ratio recording spectrophotometer.
Quantitative measurements were made using the Fig. 5 for 3 ,4-benzpyrene.
More detailed analysis of a typical air particulate sample, using the method and techniques described here, has been given by one of us (Cleary, 1962) .
Results
The results of the analyses at each of the three test locations are given in Tables 2 and 3. Table 4 gives the details of smoke stain samples, total particulates, and concentrations of total solids at the three sampling sites. In Sydney, at least two-thirds of the total atmospheric particulate loading is in the larger size ranges which, it has been shown (Sullivan, 1962) , can be removed without producing any difference in the density of smoke stains on filter-paper samples. Smoke stain filter-paper samples were not collected systematically during the investigation, but the means obtained from runs made on some of the days calculated from the relation used by the D.S.I.R.
Great Britain are shown in Table 4 . The very considerable discrepancy between the calculated value of particulate density from the smoke stain reading and the measured concentration appears to be due to the formula used for the calculation and lends emphasis to the often repeated injunction that it is only suitable for a limited set of conditions. Therefore, the main aim of this work, which was to assess the relative contribution of diesel and petrol vehicles to the presence of certain polycyclic hydrocarbon pollution, was facilitated, and this enabled a conclusion to be reached. In certain cases, the concentrations of these compounds measured in the vicinity of the diesel vehicles were several times higher than those found in the part of the road carrying petrol-burning vehicles only. This agrees with the similar observation presented with reservations by Waller et al. (1961) from tests made in London tunnels.
As the engine capacities of the two diesel vehicles were much greater than those of the petrol-burning cars, the possibility that the difference in concentrations of polycyclic hydrocarbons might be the result of the greater volume of exhaust gases was explored. On the basis of cylinder capacities for diesel and petrol vehicles of 10,000 and 2,000 cc., respectively, and engine speeds of 1400 and 900 revolutions per minute while passing the test points, it was determined that the former would be emitting an approximately 7-8 times greater volume of exhaust The last column in the table, which was obtained by dividing the results shown in column 4 by column 1, shows the ratios of the various hydrocarbon concentrations obtained on the basis of the discharge of equal volumes. This is presented to show the differences between the various members emitted by the two types of engine. The most striking observation was that the concentration of the higher molecular weight groups was greater in the lane carrying diesel engines whereas for the lower molecular weight compounds the ratios, with the one exception of fluoranthene, were reversed.
Discussion
The special circumstance of Sydney's traffic resulting in one area of virtually complete segregation of diesel-powered vehicles is probably unique. Thus, the tests for polycyclic hydrocarbons were done in what was essentially a normal traffic situation in a congested city street in the vicinity of motor vehicles which were in all probability in an average state of maintenance. In the latter regard, the diesel vehicles which passed the test area are nearly all owned and operated by one organization which has a regular maintenance programme and adequate workshop facilities.
It would be difficult to account for the differences between the traffic lane carrying diesel vehicles and the one that was not, other than on the basis of the rates of emission of polycyclic hydrocarbons. In both cases, the vehicles discharged exhaust gases near to road level, but the exhaust pipes on the diesel vehicles were located in such a manner as to cause gases to be discharged towards the ground and from the side of the vehicle near the rear. As this was also the side on which the sampler was located it is possible that this could partially explain the difference in polycyclic hydrocarbon concentrations
